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摘  要 
I 



















































































  Benefiting from their high specific surface area, small size and macroscopic 
quantum tunneling effects, nano-sized materials always exhibit unique 
physicochemical properties, that bulk materials can not achieve. Nanomaterials with 
various components and morphologies have found applications in many fields 
including biomedical, optical, catalysis, energy and environmental monitoring. This 
work was based on the controllable synthesis of functional nanomaterials. Starting 
from molecular and synthetic meghod design, we have constructed a series of 
functional materials by using the self-assembly of three units with different scales 
including amphiphilic oligomer, polymer and core-shell nanospheres. From the 
macromolecular and all scale self-assembly perspectives, we investigated the 
controllable construction of functional nanomaterials, and their potential applications 
in the fields such as drug controlled release, catalysis and sensing. The contents of our 
work are listed as follows:  
  (1) A novel type of waist cross-linked micelle was developed via the self-assembly 
guiding free radical polymerization of an amphiphilic oligomer, which contains 
carbon-carbon double bond in the middle of the molecule. The as obtained 
vesicle-like micelles overthrew a normal theory that amphiphilies with long 
hydrophilic chain and short hydrophobic chain only assemble into star-shaped 
micelles. We studied the control of diameter and thermal sensitivity of the micelle, 
investigated their temperature controlled release of gust molecules and evoluated the 
potential application of the micelle as drug carrier 
  (2) A redox sensitive nanogel derived from the self-crosslinking of 
poly(oligoethyleneglycol monomethylether methacrylate-co-glycidyl 
methacrylate-co-pyridyl disulfide ethyl methacrylate) and a pH responsive micelle 
self-assembled from poly((2-(diisopropylamino) ethyl methacrylate-b-2-aminoethyl 















nanoassemblies under the driving force of surface chemical reaction. The number 
control of nanogel combined on the surface of micelle was studied. We analyzed the 
structure, properity fidelities as well as the correlation of the nanogel and micelle in 
composite nanoassemblies. This composite nanoassembly is a promising candidate for 
drug carrier, as it can separately encapsulate two kinds of hydrophobic guest 
molecules, and release them sequentially under the stimuli of redox and pH change. 
We also tested the pH induced charge conversion property and cell uptake of the 
composite nanoassembly.  
(3) Seamless colloidosomes with hollow structure were constructed from the 
self-assembly of core-shell structural nanospheres on oil-water interface under the 
driving force of melt adhesive performance of nanospheres. The densely and 
multi-layered arranged core-shell nanospheres endow the colloidosomes with 
seamless sturcture, which can stably encapsulate hydropholic guest molecules. We 
systematically investigated the temperature induced disassembly of the seamless 
colloidosomes, and the reversible self-assembly of the core-shell nanospheres. 
Moreover, the controllable release of guest molecules from these colloidosomes was 
also studied.  
  (4) By using a polymerizable amphiphilic oligomer as template, we selectively 
constructed hollow or solid amphiphilic oligomer-CuO hybrid nanowires. These 
nanowires were stabilized by the crosslinking polymerization of amphiphilic oligomer. 
We investigated the influence of environmental humidity on the conductivity of the 
hollow hybrid nanowires. We also evaluated the responsive speed and responsive 
degree of the hollow hybrid nanowire based sensor under the stimuli of humidity 
change.  
  (5) An amphiphilic random copolymer was synthesized and used as template to 
guide the growth of gold nanocrystal to form three-dimensional gold nanodendrimers. 
We tested the influences of copolymer component and reaction time on the 
morphology and diameter of three-dimensional gold nanodendrimers. This novel 
structure was constructed by thin gold nanosheets and possessed columnar side face 















nanodendrimers with high specific surface area. We further analyzed the effect of this 
porous structure on the enhanced catalytic property of three-dimensional gold 
nanodendrimers 
  (6) We innovatively proposed an “outside-in” route to prepare Au@polymer 
core-shell nanospheres with mesoporous shells. This method was differed from the 
traditional “inside-out” route to core-shell nanostructures. Polymeric nanospheres 
were firstly prepared and etched into mesoporous structure by HAuCl4, then the 
formation of Au nanoparticle in interior of mesoporous shell resulted in the formation 
of core-shell structure. We investigated the effect of secondary growth of Au 
nanocrystal on the diameter of Au core, and further tested the selectively catalytic 
property of the Au@polymer core-shell nanospheres. 
  (7) Core-shell structural nanospheres with hydrophilic shells were utilized to 
support Pt nanoparticles to form composite nanospheres with high Pt loading amount 
and excellent stability in aqueous solution. We confirmed the possibility of further 
modification of the composite nanospheres in aqueous solution. The properties and 
morphology control of the as obtained hybrid nanocomposite were also studied.  
  (8) Ag-PANI Janus and Ag@PANI core-shell nanoparticles have been selectively 
constructed by a hydrothermal route. The morphology control mechanism of the 
Ag-PANI hybrid nanocomposites under different hydrothermal temperatures was 
investigated. The influence of feed ratio on the diameters of both Ag-PANI Janus and 
Ag@PANI core-shell nanoparticles was studied. We found that the PANI shell coating 
on the surface of Ag nanoparticle can selectively concentrate or isolate guest 
molecules. Thus we further tested the influence of PANI shell on the selective 
catalysis and enhanced catalytic capability of Ag@PANI core-shell nanoparticles. 
Key words: Nano-materials; Self-assembly; Amphiphilic molecules; 
Organic/inorganic hybrid materials; Colloidosomes; Drug controlled release; 
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